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INCREASED SOLAR ACTIVITY AND ATMOSPHERIC 

OPTICAL PHENOMENA. 

By J. MAURER. 
[ Translaid from Meteorologisrhe Zeitschrlft. November, 1915. 35:5167.] 

Further observations on the circumeolnr haze corona*-- 
carried out more carefully nncl  more frcqueiidlp since the 
beginning of this year-hare yielded some most: in terest.ing 
result,s durinc). the past, suiiinier, concerning wliicli I here 
wish to pul%sh a preliminary rc iort, linriiio nlrendy 
referred to them in Astronoiiii sc he dachrir lit. en ,?No. 4s 13. 

Recent studies and views, as is well Ir11o~v11, hare 
brought us t.0 regard tlie sun ~ n d  particularly his regions 
of grcnter nctivit,y which ap ear n.s facuke and spot,s, tis 
a mighty source of c d i o  c r  e mdiat,ion. At t,he well- 
known times of increa.secl solar Rct,ivit,y, part,iculn.rl?;, 
tremendous quan titics of little nrt.iclcs c iargecl wit.h 
ne.gative electricity n.re dischargec e int.o spncc in t,he forni 
of t,he rapid cathode raps, nncl t.hey even invade our 
atmosphere, t.1icreh-y giving rise t.o our a.urorti.1 and t,crrrs- 
trinl nin.giet.ic phenomenn, according to 13irkelantl's 
theory.? P. Lenml, of lleidclhcrg, rerentlp pa..c-c us in 
voluiiie 35 of the Meteorologische Zcitschrift for Ic,l1 n 

mpliic esposition of the detailed n:i.t.ure of these 
very cntho % e rays from the sun with respect t.0 t h i r  reloritmy, 
their nxgnetic deflection, niitl pa,rtmdnrly their a1)sorlm- 
bility in t,he terrestrial a.tniosl?here. Froni S tGrnicr's :< ilc- 
terniinntions of the lowest alt.itudes for the ;iuror:i., wliicli 
descends to about 35 liiii. a.bovt! t.he enrtli in our a bmos- 
phere, L e n d  has :ilreocly been ii.blc to coiiiput~e .z limiting 
value and also a prohahlc nbsolutc value of the :).tinos- 
heric absorpt,ivaiess for t,lie nurornl c;iGlioi!c riiclint.ion. 

€n the following I would (1rm- attciitioii to anot.lier form 
of the )henonicnon of solnr cs . thdc rays in the enrt.li's 
atmosp h ere, wbicli touclies oil t,hat portion of the iict,u:ill>- 
still present clectron-rn.tl iation that cntci-s the at8mosplirre 
oil the claylight. side of the enr6li. 

I h n ~ e  long hew coiiviiiced tmli::t8 :it, t,iiw:: of coi!sit.icr- 
iibly incrensrd so1::r r,ct,irity miti precisely by r e ~ o i i  of 
its c:) tho& rctdi:! tibn. the lntter ni::.kes I C I ~ O \ V I ~  ita pres- 
rnce during chyligli t 113 c:!iisiiig :L spcci:il kind of aureole 
about t.hc sun. 9 priori I espectcil to fiiid it  :I ring- 
pheno11ienon of :>. ~oi~?c\t-li:.it 1 : ~ p  cli:imctcr, which 
thcoretical1.y woulcl coiw[lernbl\v esceed that of Bishop's 
Ring. C'creful obsorvntions, in the conip:iny of riij-  
tireless coluborer (hpt.  Friedcricli Schniid ill Obtnr- 
helfeurwil, St,. Gdleii, 11 )on t,he hitcreating circmii- 
solnr h:ize dislr linvc further fostered this coi~vict.ioii.' 
Tlie occasion of the rilpic-lly increnaed sol;~r :i,ctivif,y of 
the fiixt semest,er of the prcwnt ye:i.r, secnicd to offer n 
favorable opportmlitg to soon settle the qucs ti 011,. pcr- 
linps, 1))- giving r d o ~ ~ h l d  i~.tte1itioi~? siiice ~ n p  highly 
esteemed colle:lgue, Prof. Wolfer, tlirect,or of the Fei!er;i.l 
ob:.;crF-l t,ory, cspressed ii willi1igiiess to :Is& t nie in t h  
priiicip:tl n i i t  tter of kcepiiig fully nbres t  of the curreiit 
sun-spot nctirity. This c:Irp.Ful, speteni:ttic :sad sinid- 
taiieous check ilgiiitist d l  thc rqmlly clinngiiig currmt 
occurrences in t.lie sm, which we c:i.ii cnU upon a t  nny 
ins t n  n t  , is of the gre:i tes t inipor t m c c .  

First with t,he drip from Juut!: 13 to 16, 1915, ci~nie 
the critical lxriocl, viz, ZL rapid proiiounced ilicrense in 

. . . . . - . - . . . . - .- -. . - -. . . . . . . .. .. . 

.. 1 . A n  introductory report appeared in the Meteorologische Zeltschrift, Mirz, 1915, U: 

the formn.tion of sun-s )ots w1iereb.y t'he ninjoritp of the 

immediately preceding irit,ellr:d froiii June 4 to 13 which 
showed n pronounced period of rest throughout the whole 
spot zonc. This mns <Lr icultirly fmorable moment. 

Director Wolfer's k~i~"r.~iiinilliiicntiolis of his daily 
solnr survey showed very definitely th:: t pwtkulnrly 
nbout the inidrlle of Jmw (11. b.-the 13t8h t,o the 16t.h) 
iiunieroiis newlj~ formed disturbnnccs developed on the 
so1ii.r s~rf:ice which then pointed to n n  nlniost simulta- 
neem reamnkeniag of HC tivity throughout the sun-spot 

0 1 1  June 16, froni 3 to 3 p. in., I could for the first time 
detect, with cert.nint,p n delicate, c l c d y  iilarked brown 
fringe nhout the sun hzring ti full ninsiiiiunl wic1t.h of 
about 15' find projected i-g:t.instf blle mxked hilze disk of 
$0' dirrnieter which aarrounded t,hc sun. The sky tkp- 
petired blue, but :howecl, ::s it h i d  for some d:iys before 
(since June 12i, :! certciln dirty 1iii.z~- trace which was it,self 
t.he sign of :t slight 11 tniospheric o p t i d  t1isturb:~nce. We 
itbo 11nd t,he sciis;:.tkm tlu. t. even bcyoiid t.he zone of t,lis.t 
reni:- rkable brown fringe of the hnze corom, the whole 
sky h a d  n. sonimlii!t striking veilril :\ppe:irnnre. Prof. 
Wolfer i!dtlccl, for niy benefit,, the following note t.0 his 
solar surrey of Jmie 19: 

Durinq the last. few (lays I h a w  been repcat.rdly impressed by the 
wiled apparaiice i d  t.lw siin. w1)ic.h hiiiilercrl t,he observsticln of the 
s1iot.s ant1 fncultr, altlioiigh neither t,nie cIi~~i:r!s nnr t,he light ~ e i l  of 
haze wrre Iwsrnt.. On the prnjectioii of thc edar  image t,he lntter's 
color wiis a Iwnir:wiced white-gray. Tn-clav. Jrine 19. t.he plienome- 
iion is m m  s t , r i ~ i ~ ~ c  than cwr for t.Iw imn+ is s::iin 11c.sviIy veiled, 
1.iiiG 1.i a p m m i c c i l  yellow-:ray, wibli a t ~ w ~  i:d retlriisli. 

At, 110011 011 June 17 the ;?hori~-:?;c.iitioi~ecl brownish 
coriiii:; w:ts 110 loiigcr percciv:rhIe :>ill1 thc skv ;i.Iso scaiiecl 
t o  IE ::sfiin of :!n irrc.i,ro::ch~lblc blue. i>n ;higust 3 
C:q)t. F h i c l  looking froin his ~ [ ~ i i i .  high location, 
wliicli is wlictlly free froni dust. :>mil s~iiokr, :qii in 1i;i.d t8he 
ir~prrsaion t h  t, t h r c  w-ns 11 very ilclica te bromiiish tinge 
t.o the c;olcr 11::zc iliak i:.t very iie:trly t,hr t h e  d i e n  one of 
tl1c l q t ? r  s~lot-~~rl~l lps  C:'I iyl t h ?  so1:tr mcric1i;;n: :~nd t.he 
sil.liit' tbx;;cr;t*.:l(-*i.h rt~c i l~~ct l .  for tlit? tdiiril timc 011 A~igust 19 
\t-llc~k thr oiiCcr h l f  of t.hc sci1:i.r hkixt. disk for :I. witltli of 
:ibout, ?O" ::.g:tiu ~ l i o ~ v e d  :I. reilllish 1 ~i~ov;n, ver;\- clelicilte 
tow.  In gc[:~~:lI tlierc W::R :~lso ;L rery niurketl rcmii- 
1)l::iice t.o t.hc June pl i~noi-~~c~ion,  i i i  tbn  cotwidcrflbly 
incre:trecl sohr :?.cbi\-ity by rcn.son of wliich two groups 
of spots :cccomp:nlicd by coiisidcriilde new 1'orni::tions 
l!gi:h i.ross;etl t,hc 52111's ceuber. 

Tlin riLpic1 dnvelopmt!nt, nncl clis:i.ppenranr?e of the 
corona here clr.scril>etl nrgucs a.gnins to it,s lxirig of tlie 
nnturc of iiii nurc+cle produccd interinit tently by rolcanic 
(lust 21:. high levels, et,c. In t,hia mnt.tor it is s ecidly 
signiliccint. that. on t.ho night. of June 16-1'7 Prof. I!tirna.rd 
:it, t.ht! Terlres 0hservnt.oq- obserwil an auroral display 
aiiil t,litit c?lsawht!re there were :dso importmalit ningnetic 
clist,urhnnccs ns wcll as e&h currtwts in North America. 
On this occcirioii froin Juiic 16 to 17 of this ycnr, thcre- 
few, we undou1~t.e.cll.v had to clo with an estensive 
iiifliwiicc? of solm ctit.hodL+ ritys, niid it is hardly to be 
t~ccouiitcd an ncdei i t  that iit weoisely t,he same tinie 
there apponred t.his Lro\vii nureo i e cil~out, t,he sun. 

spot groups wcre new f y formed, quite in contrast to the 

zone. 

- - - 

5 This rapid incrmse. almost D jump. in tlie numlm of sun spots during the critical 
June perlod is bost exprassed by the Wolfer provisional relative sun-spot numbers for 
June. 1Y15: 
IJy.:;.,. .... . . . .......... 9 10 1: 12 13 14 15 I B  17 18 19 M 31 32 
Re i t i i r  noniter .._...... 9 R I I ZJ lil 72 117 139 148 149 177 154 145 

6 "Nature" (London), Juue.34, and Julv 15. 1915 SEI a h  abstnct In thls REVIEW, 
SeptenrlJer, 1915, y. 4.15; thls issue or the kEVIEW, p. 516. 
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We shall have occasion in tlie futuro to further c.on- 
sider t.his interesting nmtt,er, in order to point out that 
at certain c lochs of incrrsscd spot tict,ivit.y t.lic result.ing 

noniena about. thc sun. In  xnrt.eorologica1 o tics, how- 

s ecial position, and later t.heory will have to discuss 
t em in nioro d e t d .  

A few y e m  ago it was pointed out that there is a 
supposed relation between solar activity and certain 
phenomena in ' atniosplieric opt.ics. .Jellsen and Busch 
in t.heir fundamental wcrk have attmipted to further 
establish the opinion, expressed by Bus& as early RS 
1893, that there is perhaps a paralellisin bet.ween the 
sec.ular march of (..he neutral points of Arago ancl Babinet 
and that of the sclar activit . Froni tho prt?c.eding 

about t P ie time of t,he masiniuni in periods of specially 
augmented activity, this relation actually does esist. 
A close comparison, ns nearly synchronous as possible, 
between regularly esecutcd obaervat.ions of atniospheric 
polarization and t,he momentarily exishnt solar activity 
will also bring to li ht niaiiy int~orcst.itig features. But 

solar cnianation impinges on the earth's field and the 
atmoaplicre, ancl on t hu atiiiosplieric* coiiclit.iona found 
at the different oiiit,s on the earth. There are often 

the phenomena. 

solar c.at,hcc II e ray influences produce specid ring phc- 

ever, t,hese peculiar solar aureole displays nil P tl.ssume a 

E 

paragra hs it is scarcely to bo dy oubted that, pmticularly 

much depencls on t i: ie relat.ive direction horn which the 

considerable Zoca F variations in the individual forms of 

AURORA OF JUNE 16-17, 1916. 

By DOUQLAS F. MANNING. 

[Dated: Alexandria Bsy, N. P., June 20, 1915.1 

Several da s ago I sent you a few observat,ions on n,n 
aurora and f thougl i t  that you niight be interest,ecl to 
learn that on the followilia evening there occurred a 
much more pronounced dis&iy whic.li, froni the inclosed 
clipping, must have been quite genertil. 

[Clipping from -.I 

NEW YORK, Jrine 17, 1915.-Tlie elw:t.rical disturbance rawer1 by  
the aurora borealis in the nort.haest last night [June 16. 191.31 had a 
wrioucr effect on cable and telegaph lines i n  the northeastern part of 
the United States and ewterii I hnncla. For several hourcr during the 
early mornilia cable conimuuicatloii via the Newfoundlnnd cables of 
the Western Union \vas all but, paralyzed and t.he ilist.urbances, alt.lioiigh 
they dimiiiiPhed, were still felt up until the L?t,e a f ternoon. 

A peculiar feature of the phenomenon u m  that only enst, and west 
mires were affected. Interruptions i n  hid- l ine service were frequent, 
the wires heinq heavily surcharged with electricity. 

The te1e.p h systems of the Commrrcinl (.'able (.'ompmy and of the 
Amerit-an Te!&hone & Telegraph ( lompany mere similarly aff ec:t.ed. 
Offici& of t.he latter company mid tlie di.jtnrbani:e was felt. as far south 
as Pittsburgh and p a r t i d a r l y  around Euffalo, although the interrup- 
tions were of short durat.ion. * * * 

The disturbance mas not unprecedented, * * * but  nothing so 
severe had occurred in  11 yeam. 

On the evening of June 17 the aurora appenred in 
patches of greenish light wit.liou t any particular for- 
mat.ion, but it seenied much closer to tlie earth than I 

7 Bwch Q Jcnscn. Tatsachen und Theorien der atrnosphiirischen Pol%risation. 
Hamburg, 1911. 8". 
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lime ever seen it. 

t.0 the south of the 
over the northern sky, reac and occasionally 

feature was t,he 
trenicndous specd " which would 
continually flash u patches 
lighting up and fa 8 ing out in quick succession; sometimes 
one of the stches would show a t,inge of red and ;vcllow 
when at  tge height of its bril1ianc.y. There were no 
clouds whatever present. * * * The locd wireless 
nian here had great clficulty in securing his evening 
reports, lie claims. During the evening I turned niy 
compass so that the neeclle r e d  due north and sout.li on 
its card, and on the following inoniing I not.ed that. t.lie 
needle pointed about 2 O  east of north; I mi very sure 
thnt no one could have disturbed t.he conipass bos to 
ctl..use the variation. 

The following niorning the sky was streaked with 
cirrus streamers, as I have so often observed after an 
auroral display, and it. really seems as though there were 
solile connection between the two. The cirrus streaiiiers 
generally follow an nurora ttnd are not always present 
during the display: the s l y  on the evening in cluestion 
WBS n.bsolutely clear nncl right in bhe heart of a "high." 

AURORA OF JVNE 16-17, 1915, AT ASHLAND, OHIO. 

JIr. P. I\'. Branclt, our cooperative ol-server a t  Ashlnnd, 
Ohio, sent to the Weather Burenu office in Columbus, 
Ohio, the following account of the great aurora of bhe 
night of June 18-17, 1015: 

417 VINE STREET, ASIil.ASD, !InKO, 
J ~ r c  16, 1915.* 

1 am a niqht watchman and 1i:n-e just come in from the 2 o*cloi:k 
[a. m. June 171 irip. 1iaviIig had the r.we priyilege of beholding! the 
most beautiful diqday of nort.hern 1iglit.s that I have n itneseed for 
many yenrs. 

The sky here has been clear of i:louds all night,. escept R low ridnc h r  
tn the nor111 [nil moon] aiicl t.he view imobr;t.ructed. 1 first. not.il:txl the 
li-illt in t,lie north :I$ e o ~ n  as it. bec:ime c h k .  At  11 11. m. i t  became very 
brilliailt. wit.11 it primary bow far tci the i:orth a ~ d  asecol~dary1~ow ;kout 
mid\my Eetweeii this and the zenith. This srcoRdary t o w  estended 
h n i  t?ie far cast to the far a-est. Streamers of xhite  light estended 
from the primnry Low, iii a vertic-a1 po.Sitior! newly to the zerdh. 

I t  NU less brilliant until 2 a. m. whe!i it  bei.:tnie inore beautihil thau 
;It m y  h e r  time duricg the night. The sccoildary bo\\' had dis- 
appeared. althoiiph the vertical streamers wefe still p h y i y ,  awl over 
all theje from t,he primary bow Igr to t,he n0rt.h came g w i :  wwes of 
isrillinnt w1iit.e light many t.imeJ rc*-hiiig to the zenith. They just 
reSi:m1Jld t.he w v e $  of the oi:evi rolling u.ut upon a l o i ~ ~  beach. 

A t  2::N a. ni. the sccondiwy bo<.:. had : q x n  np1:~enrecl. 
At 3 a. m. [June 171 daylight had so far advanced as to render the 

aurora invisible. 

STUDY O F  THE UPPER AIR BY XEANS O F  TELESCOPES. 

Thosc of our renders who were interested in the paper 
by Prof. W. H. Pickering in this REVIEW for October, 
1915, will find added interest in a longer article on the 
subject by Prof. A. E. Douglass published in the American 
Meteorological Journal for March, 1S95 (vol. 11, no. 11). 
It is regretted that this reference escaped the Editor last 
month.--c!. A., jr. 

*A laterletter shows that thlssocouot was written June 17. 1915-c. A. jr. 


